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(57) AbslracI: When a guie voltage V^s is applied, ihc SchoUky barrier widih due lo ihc meiallic spin band in ihc fcrromagnclic 
source is decreased, and up-spin electrons from ihe meiallic spin band are lunnel-injecled inio ihe channel region. However, down- 
spin eJeclrons from ihc nonmagnciic conlaci (3b) are not injecied because of ihe energy barrier due lo semiconduclive spin band of 

^2 Ihc ferromagnetic source (3a). That is, only up-spin electrons are injected into the channel layer from the ferromagnetic source (3a). 
If the ferromagnetic source (3a) and the ferromagnetic drain (5a) arc parallel magnetized, up-spin electrons are conducted tlirough 

f*-** the meiallic spin band of the ferromagnetic drain to become the drain current. Conlrarily, if ihe ferromagnetic source (3a) and the 
fcrromagnclic drain (5a) are anliparallel magnetized, up-spin electrons cannot be conducted through the ferromagneiic drain (5a) 

<^ because of the energy barrier Ec due lo the semiconduclive spin band in the ferromagneiic drain (5a). Thus, a high-pcrfonnance 
high-degree of integration nonvolatile memory composed of MlSFETs operating on the above operating principle can be fabricated. 
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h m 7 lb 5t ^ t4 y - ^ 3 Ci fp) 5 m ^ It J: o T . y — ;^ 

y — 7. 3 (D ^ ^m.^ , ^ (D :^ T ^ ^'i^ ^ h Jl^ ^ X 

^W::^^' y (D^ \ y T m i)^ {i^ W fvi 19 >b::A:#v^^c^^)^A«^^ 
k":/'(HMi-5o?iA«^<^^ b-^/Mt^^fiSt^tty — :^ 3 <^:7:t 

^<^#l^:^f>'*5j;i//i>^;7^t:->'«.^n-^'tu5S?^tty-;^3<^#ic 
;^t°>'*5j;t>*ii>^:^f>'t^tT"e^5o^-v^/'i-f-aA$ix;'fc:^t''v 
^l^m^^ ft . Vgs J- T h 51 ^ # e> 

l^fi^$tt§„§ia'I4y-;^3 ^5SM14Kl^-^'>'5 i;iS3pfy^^^t;S^^o 

if ^ TM* . t° Mtl <^ # ^ ^ f ^ /J.- ^ ^ . 

15 i: ^ ^ o r i < ?S a K 1/ -r V 5 a s b T ?S a tt K 1/ 
■5 o)o # scatty 3 i 5Sai4 K iz-f 5 ^ :6S3p^fa'^k;<^^'a' 
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^X-n. ^ ^twi/ J- a A $ ^^ t' v m ^ <^ 5 t> # :^ t° >• . 

^ t° ^--l^lim^Jt-. 3S?^14 K iz-r v 5 ^cl^av^T 

mSL}:ii5«Mfg^^r^C5o =S^oT. MI S FET;^^!!! — ^-^^T^^ 

— ^ 3 ^ ?S M t4 K W 5 i r^l O ^ 6t It 'fk ^ ^ =fT M 'fb ^ 

HIS (A) :?)^bia5 (D) ?^mtt:^Js^y-;^3tKi/-r 
xh^o w-m^mii^ibm 5 (a) ). Vgs= o o^ytiiT* v^s o o ) 

^ f P ;t)D -f- ^ i: . HI 5 ( B ) iz 7ik i- X V y — ^ 3 jb^ m ^ r 

fc 5 ib. Si?^*!* K l/^ V 5 b IE?L;&saA $ iim-^m.^:d^^ C ^ . 
^^mi^ K 1/ ^ 5 <Dj^^<4 T :^ ^ ilfci^ B y h — ^ -g- {j: J: o T IE 
?L {5 i: ^ ^' a A ^ T'cC VN „ 6^ i^: * p ^ ^ !9 ^ ;t fcIE ?L J: S a 

M ^"U 31 -< {tf. ^ tt »fc + ^- /J- < 1 o o -t^ o T . V gs= 0 
:^'g'TMt-M I S F E T ft^iir^l^l^ ^ o „ 

y-h«@7 (mi) {cx^^-r ^^itd^ ^ fco b# VN-fitVT 
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ss^atty-^ 3*5±tj^g^ai4KW'i' 5 (D ^ ^ ii (om^ X 

5 ( c ) <75 J; 9 tJi ^-^^ T ;^ $ i^ ^ o 

±ij5<DJ:9(C. + ^ iz ± ^ fj: <l> ^ ^ m Ay X i-f ]■£ ^ <l> „ i = E c- <l> j,) 

5 if 0 „ $ < Tie < /^v^:^^T' ^ . -y /v- M IH # ts: !i 

tty— 3{R|J<^'>' 3 iy h^-WM^ h v^^^b-C3i?^14y — ;^ 3 i)^ 
b 5^ -Y ^wi/ {ci ;^ ii « -i^ ^ a A i- ^ - ^ ^ pj |g -e -5 o 
^ ^ ;^^7i'{j:aA $ tvfc;^ fc" :/ « . Vds «t o T5^^^t4 K 

# m ^ ^ ^wu- O t 1^ ^ tc. 5^ a K 1/ y 5 a A $ ;^ t° 
EI 5 ( D ) ^-f- J: 5 . ^Satt y - :^ 3 i 3^mt4 K i^-Y 
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3^ ^ 14 K >- 5 t (Dm(DmM^^imit'Jikm\^m-:^ ^- M 1 s f e t 

<D^M=^ ¥ ^ >' ."^ ^ -f" -5 o i~ ^Jc > 1^ — -'-^^ T ;^ T o 

i^it^X Y « ^ /J^ ^ < fi:^o t.f^. ^ ^ ^ 

:^^;vmo:>m^ t ^ ^ y r <o ^ ;v ^ ~m.f^^^^ 

me (A) y?)^biii6 (D) *T'^#fliux. ^^ — -y^^^A-^^m^^y 

T (omf^mm^mm-r ^ o me (a) i-^w-m-^mi^^if ^^^-a^- 
^ K m X' ^) , m 3 ( A ) iz-Mit^-f- ^ mx h ^ o 
me (B) Vgs= 0 (^il^llx> Vps (> 0 ) ^fp^n bfc^^© 

/KT^^v-^/u-Jf^jyt^^i-^T'fcSo i^ATTM^. EI6 (B) K^ir ^ ^ 

$ i^ o fc i6 . Vi,s ^ -l^JJ 3 5/ b ^-^^ i: K i/ b y h 
^ — t X o X & ^ i-h ^ o U^X . ^kmi^ K 1/ -Y V 5 a <Z) V' 3 

-a- (^it '^M T $ „ r ir # . V os > ?tatt4 >' - :^ 3 a :7 

;^ 5: ^wu- =3f — E F Ji*^ V - ;^ IRiJ 3 y h ^ — mm ii^ ^ 

int;:pp:(jpi-5;ds^v3 h^-g?'a'0|^M'ISdt^3^atty-;^3 a 
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(D'^m^ ^ t' y<>^ Y -h^hT V 7^ \i° :y1fi h Twi- L v^ a S J¥ 

61} ;^ t' ^< > K <^ T 7° X k° >• ^ ^ ^wt- ^ <^ h ^' yl- ?§E A 

7)s jrp iij ^ T v^ -5 o * fc . 3 h ^ - :^ 'S' » ^ ]^ $ 4. „ ^, 6^ M 

U T T 5/ 7° >- ^ ^ ^> yv-^ :^ a A -e # ^ 7)5 , * „ <^ {iS % 51 tTJ 

Y h^^m'^^^ ^ V 3 b .^oreTf-l^lii^^ «i>/ <^rc;fw^=¥^ — ^ 

^^i^T}6S#^^EU5feV^^^>6^e>.^J^^>V;^t•>';iS^^#:^l^^:^A$ 
H § J6 Jj: . ^^att ^^^^ h3 b:*^^^?^!^^;^^:/ 5^?^tt y - 
;^ 3 a ^ ?g 6<j b-v^^^- h ^^wi^i-S t) 
m X. ti: ^-y fx^U fi: h o §i y - ^ 3 a O M Jfl + JP: < U . 

#^?^i4:^jpm^ 3 b ^> j^wudfT — $ 4, / ^ 
^*S^^)T^£<x^#5o^ ^ ^ )) r (o^^A\-t±}:.fi:\,^. t^oT. Vgs = 

Hie (c) ^^-h«®7 (Ell) {c^'^^r;:^ 

VgsO 0 )^PP;bDi-5 ^ . <5^- h «^ 7 1) b S^^^l* y 3 
a 5 « ^ ^ o T . y - ;^ {||J v- 3 h ^ - I* M i£ ^ <D « # 

5^ .^x . y - *5 o m 6^ ^ \f:y y< K {c: f § v' a 

5^ ^ y — ;^ 3 a (O^m^:^ \^ y Yt>--hTy^:^ t:° >- >- 
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^ m^^i^ 'A A ^ ii ^ o ^ <^ 1^ ^ ^ ^ izm \^ X y 

— 3 a O ^ ^ #: 6^ ^ > >- K i o $ * / oi ^f; A - 

mM <^ X ^¥m\^ =^ h 3 bA^ib^^l^:^ii'i^\-H^t/u}f^ 

A ^ v^ o m<^x . y^-y / >^ /uiz X ^ m ^ ^ y — 3 

^ ^ ^ yi- »;i A ^ i^ T :7' X , V OS <^ ^ X 3t ^tt K 1/ 

> 5 a m<Diy 3 y h ^ — ^ M # M * flu 3^ ^ :3a. 5 o ?S ^ 14 V - :^ 3 a 
i 3fi ^ K 1/ ^ 5 a t ifi^nmit ^ n m X \-t X ^ i-hf^T y 
zf \t^m^ Ki^^ a (D ^Mtb :^ \f K(D;^fvi^ 

-T? S o o T . 5^ t4 K 1/ ^5 a ts: A $ T 5/ -T" t" V . 

— Bi6 (D) 5S^^t4y-:^3ai5Sat4Ki^-r 
5 a t ;5S^^fT^^'fk^#o:^'a-t- li^ ^ ^/l^J-aA $ ix^c T 5/ 7" 

\f V ^4 >- 5 a ^ m 6^ t° K © :^ t° ^ H ¥ 

n t ts: ^ ^ ^mi^&o ^ V (D :^ \i' t t f£ ^ o =b6ot. ^ 

-Y^-^^{-?iA^nfcT5/:/:^fVfi:.^?^'l4Kw-l'^5a^|*^Ia$ 

A E c ^ A' - 1^ M b T ^ C § o r ^ -t ^wu- CD T 5/ 7° k° 

h # Tie v^ J: 5 ^ fc i-i . :i<D mm ^ m ^ m ^ ^ :i 

i 7)S -e # V^ J: 5 . SiMtt K 5 a (DBM t AE^ t 

*5 . a 14 y - m t^ 3 h h'&A^ i-h it T y -f \f l^- \% ?t M. -14 

K -< ^ 5 a % i: A. ^ >g ^i- -5 r i: -I? t VN „ J: o T . Y U 4 

m ?JS fa i A/ if ^ C V^ „ ^ o T . 5^ a K 1/ ^5 a *5 § ■'^ - 
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y ^ ^ it ^ m &3 t° y< <D ^ t :^J: :^ <D ^ ^ i^ig 

^.^^^ ^ ^ „^ r^fj: ^^^^^y — 3 a P, f^- . tl ^ T k° i/^S 
l/^ t:° tl « ^ ^ 5^ ^ A -f- -5 r t ^ , S fc , 

- 7 iJ^ yi'td J: t) ^ $ :rc ?t a 14 K U ^ :/ 5 a © x f ^ ^ 
tlJie)T.-*:# v^fc^^),5ia^4y-;^ 3 a ir^att K i--r 5 am(DnM 

^ # /Jn $ < /.e s „ o T . — 7 ^ «^ ffl v^ ^ -a- T* 

^ ^ :T-J^mM 1 S F E T (D Wiif mm i<10 X m 7 (A) d^^^7 

(D) i^x^mmvxmm-r^. &KTxh. ^^-y ^ ^ juiz x ^ 

5/ r ;^ k° >' i U . ¥ 2g #: ^ ;^ t° >- /-^^ >' K M -f 5 ^ i> t:° 

(B) icMlt^-r^, Vcs= 0 ©^ST' Vps^fPiP b/c^-^, 
1 p m^^mi^X h ^tc}i> . K ^-(liJ^^ bE?L;JSj^A ^:^^i^f^M I 
S F E Tizmm:d^^C^^K^mi^ VU^ 1^5 a.\Z^n ^^---y ?^ ^ 
A- ± m :^ t:° ^< >- K J: o >' 3 >^ h ^ — ^ -^^ T ^ $ :^^ , 

IE ?L A j[p $ij 5J X v> 6 „ m U . 3 5/ 1- =35. ~ |te ^ ^ 

m »^ ^ + :^ /Jn $ < 1 5 o 
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- * p' {;i i o -C K 1/ ^ # >- ^ ^ h 5 b , IE ?L 

(D&A f^-«]^iJ * ii'T -5 o n-oX. m7 (B) (c: -t- :^ # M I S 

^ ^wi- §y i # ^ ^ ;t> 3^ TMi V T <^ ^ ^5 ^ ^cC S )o i <^ 1^ > EI 7 

V Ds ^ *P o "C 5^ a K 1/ -r ^ 5 a *5 j; t; ?^ 5^ y - :^ 3 a 
(D^^i-im? (C) ^c^-t-<^:5{^:^^'-^'T:^$;^^So -i-^^^7^&<j)p^ 
^AyT'*3{t{i\ <^„(=EG-<i>p) fi/h^<. ?t^^14y-;=^3ao^ 
Ji 6^ ;^ f ^ K ^ ffi J: o T T !x 7" ;^ t" >- ^ ^ ^wi^ iJ: St 
A$;^^•'5„ */c. ^m\±y - :^ 3 a:6^bTs/7°:^t°i/^^m-^?^AT^ 
# S „ $ < v^^-a■T' ^> . ^ ^ ^ /i'^ ^ 1^=^ h ^-^^ 

;u ^ T ^ ly ^ ^ A-r ^ ^ t h'^t^Xh^ o — S^attV — 

3 a (D^^mi^:^ K i o T iJ7 V ;^ J* , t A/ if a A $ 
5fc V^ o 

9^ ^ ^fwKc: A $ :J^ T 5/ :^ ^ t° ^ V Ds J; K W >- iPJj O 

^##ffi*T'%1i^$;Jx5o§imtty 3 a ^ St^tt Kl^-T ^-S a i 

K 1/ 5 a *5 it § # 6^ ;^ k° V K (J9 :^ >^ ^ tT § , 
o X . T y y :^ \-t^mB K 1/ >■ 5 a ^ Jg 6*) :^ fc' -'^ K ^ 
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117 (D) K^-r X §imt4y-;^3a^?tMt4Kl/-^'^5a 

n^m^ h' U4 > 5 a (D^m^P^ ^ ^^^^ > V (7y :^ \i' ly b ^5p^f 
!9 . !S ^ t4 K 1/ 5 a ^ ^ ;^ t:° > /-^^ >• K i ^ § „ tl^ 

o T . ^ ^ ^wi^ ^ iitLr y y :^ \f 1/ ytmm^ V \y y( 1^ s & ^m. 

^ A E c <0 =^ /l^ ^ — m.M t UT^C^o ^^TWK^T5/7°;^f 

>- h >- ^ /l- # V^ J; 5 . ^ fcit . W-Mm ^ A E c <^ ^ ^ 

o T . 3S ^^ '14 K l-- -r V 5 a *5 § - 7 p< iJ' /I- ^ Jl 6*3 ;^ fc:° 

3 a 1 3ikm^ 5 a t ^^nmi\:,^ w -m ^ \-i^nm^t 

±'i^ (D ^m\i^ m it - y ^ ji- X ^ ^^m\& y - ( 3 X \-i 

3 a) *5J:th*3SMttKU-r^^ (5 Jlit 5 a) Sr-Wi-^MI SFET^C 

o i^ii^5t V- 3 h ^-mm tMtno^K^L (ommmT^i^ xox 

hmm<^ MISFET (Dl!jf^Sr^#T*#Oe rtDM.I SFETT^. ^ 

^ A' tl « ^ Xtt ^ ^ # -I? «^ U T V^ o i6 . ^ -¥ ^Wl/ tl ^ 4b' O 

i" § C i! T* ^ '5 o # ^ ^ <Jr - A' <^ 0 ^ ^wi' © M I S F E T 
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T ^ ^e ^ ^ (c: ^ >fh: u 7c *D v^ T t^ . U v^ © 7 :y ^ .-^ K 

m \^ ^ t 0 m -h ^ o $ b , M'^^m^^^h^s:<>=f- ^ ^ 

<^#Mboolft5g.trYT5o7^m£C>?i0?J(c:J:oM I S F ET^^::^v^T 
K ^ M I S F E T ^!) ^ 1" ^ Twi^ - ^ K HI X' § o 12 1 

2 \<i7Ti-i- X 0 ^m:Mo:>'mWi\^ ^ SFET}*, ^m.'&'^m 2 

3 RTJ 2 5 ^ y- :^ t l^i^^ti^tim V^.#^##:S2 1 t 

^■^m 2 3 Rzj^ 2 5 t (D ^ fi^ n<D i^mMmi ^ ^ mm-f- ^ fc tb 

<^^V^^MJi2 3 a. 2 5 a ^^AUfc«3t^^UTV^§„ ^M©^^ 
yT^^$<i,„$r#btT.5^M23a. 25 a^ i^m 2 1 t(^e/3 
5^ h=3r — ^-^^^-fJf^j^j^U. r(D^J1^2 3 a. 2 5 a(^Jb^e:•r:^^■^* 
tu5^^tt:^MJi2 3. 2 5^?f^^t-So :l (D^mm 2 3 a . 2 5 a (D 
Mi^&^Umt LTJt. S i ^^^mi^m 2 l ^ U^c^-^tc, E r S i 
P t S i if (Di^ V K ^ S i # ^ 5, 5 ^ 



*5 T ^ L yt — :7 ;^ .71- fC a # Ife ^ fc « ilt ^ -f- :b t> . - 7 
^ A- te: J: § 3S a y - ^ ?S SI K V- >- t -ar i" o M I SFE 

T-^^vNTt>.ig]i 2(^^iit^i^=iii-^>3 y h ^-mm^ ^ ^Mmi- 



wo 20(»4/(»79«27 
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;^ $ <7> # fe. ^^ -5 SU O # ^ #: ^ A b T V • o ^ V^ . 3 5/ h - 

^i4y-:^^3i<^t4KW-r ^'ttr^^U/c MISFET o T iJi b fc 

. ^ (7) ff^ l^jc i 5 M I S F E T « , mm>^V — ^ h^^m>^ Y ^ 

J: 5 MISFET tmn(Dm-\^^n^ ^ t ^^m'i^x- ^ ^ o 

3 1 ^^v^, 3 1 _hic<j/*- h 4 1 t^'- V {m.m) 

MISFET (^1) ;t fi'Hi 2 (A)) ^|lI«©#tt;dS^#T'^-5n^^^Wl'© 
MISFET ^^^fS r ^ ;dsr'^ So i^s P^^^WKDMISFET-^ 
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4i^t^mm-r^ (z(Dm^x^i-i. misfet fi^^^^^wny t ut 

^ y — :^ 5 3 k U4 1^ 5 5 t^^fflv^.^■Y^^^M^^^tf¥^#M 

^ - h mmm e i t . h imm) 5 7 t . ^mm-r^o \^mK v 
xh. K 1/ -r >- *5 5 f ^-^ # m SL {31 J; o -c . V lymmi-^ y 

^ yi^ ^ ^ V T<D=i^:^JU^ — m.fal^^-t^W-i^^ ^nU&.TX 

htiit. ^ \ V T (n> ^) ^ V . hv^/u^^^^gSt 

r tTi^X^^o 

m^i^ t VX Si.Ge. Si,Gei_,. SiC^ieaf^^^^tC 

^fc._blB^^iS<^?^.?Jt- J; 5M I s F E T tU :^ i|# ^ry jz: o v ^ T 

# 1i -ar ^ i- m -c' S o --^ ^ CO m m K X ^UI S F E T -c- . ?t ^ 
y - ;^ 3 .13 J; t>' 3t K -i' >- 5 3® ^ ^ X - 7 ^ ^ (D 
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mwr'^ M X -5 o r \t^-m\± y - 3 t^.m\^ f i/ ^ :y b <d m n ^ 
{i\ V y 'J ^ mm '^m\^-r ^ ^ h fP'X % ^ o ^<d t% . stmtt 

Mtt y - 3 i: Stl^tt K i-'Vf :/ 5 TbI C 5 K i-'-T ^^nm I d'^:*: t 

-14 K ^ >' 5 i W <^ ^ -ft fiS ^IJ ^^P -f 5 ^ ^ ^ # -fffi -T? ^ c U 

^ V U y( :y m.m I ^ Umx- ^ ^ t b h K . 3t5^tiy~^3(J:^ 
5 3S ¥ \y4 V 5 o *i ^ 6^ a it 4^ M fc: ^fe i- 5 'fe ^ =1 v iJ'' iJ' 

f ^ r ^- # 5 o 

1^fc\t. -155*=^ ^/iT.:;^ ^ y:^<Di=:% $ lcS<5v^■r. S^ai^y-;^ i: 5S 
X^ ^ . ^A^oT^ JilBMI SFETfts loOMI SFET(Cj;!9 1 
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( a ) . :^ ^ © H i o M I S F E T ^ ffi V^ fc 7f ^ y iHl 

^(D—m^m^7f^-rmx*h^. la 9 ( a ) tc: ^-t- ^ u m jE& 1? jt, . m 

^ytZ^-D h ^ ~ hii^^G t ^ ^ i\- fhm^n^ m \f y hl§ B L 

\^mtm^^x.m\fy h^^>±iBMi sFET_h-efife<Dia^^mm 

6^ *fe It U ibc -e 3^ 31 -r S J: 5. IB ff -f" o . r © * t ;^ ffl y — K 

i;^^t±JU>^17'-FJ^WL^$r#^bT^^V^o 139 (a) fS.^^Ufc 

:#^(7:)-ir/i/1«^^^-t-|lI-^^fe^o 1119 (a) (^m-^TM*. MI SFE 

MI SFETi4*<D@B^^ (mi 0#B1) 0«^^WUT*5!9. MT 

ic>5*UT. 1119 (a) fc^-fi 

loOMI S FET^ 3 ^<Dm'i^(D^(Dm.hWU^ii^'^X^ 

m^\-t. 2 -D(D:^nm(ommK ^ ^Mi s ¥ -e t (D^^m^y - :^ ^ 

HI 1 1 (t, . * y — ;^ -^^ w t- '5 7< ^ y ir ^mmmi^m^^^^m 
& D o mi If- ^i- ^ ^ y -fe .^i^iffnt X s v^ ^^^i- o m 1 M I s 

FET^m2MI SFETir.HlMI SFEToy-hmtlGl ^ 
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t iMi s F B T (Dm 1 (D^mB ^-f 1 tmrn-t^ni 

y hBEL 1 i .. m 2 O 5^ ?^ K 1/ ^' >- D 2 tmm^ 2 \f y VB 
B L 2 ^ . M 1 5: t>*^ 2 M I S F E T \Z.^m<D^W^ >^ — ^ S t . ^ 

-r 5 fc . ^ ^ {c Ii5 ^ ^ <k 51 b fc -fe: /i- « ^ .Jr 5 o 

J^T. 1119 (a) ^^V^T. Tt^y-fe/U-OSjf^^ljiP^-fSo 

KuwL tP?^„ mn(Dm^^^\^. ^mm.<D^^m\^x^M i s 

s K i-'-r >- 5 <^ >^ 6tj m 'fb >^ [R] ^ 3p ^ jfe. «s^^f ^ 

^fTa<k<^a'fb:i^^^" 0 "^fcf*" 1 "(D 2^fiOlf^i;i^j!S;$-a:^„ 
A#:6<JJc: Ufc p( ^ y ■fe>'^JbT'^Mt--5 t'^ $/ h U B L t !7 — K 

§^ * <b iB] O IS ^ $ T V> ^ fl^ t:4 #: o ill -fb S 

•I* (O ffl L ^ 51 iR -fe: yi' :^ ^ $ ;}^ fc !7 - W L mjBE ^ 
;tiO U T :^ C> ?f^. Jc: J; 5 M I S F E T ^ ^ a $ -fr T . if 5/ h 
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:^mM<vmm\^ ^ 5m i s f e t x^\-i.^m^y — :^ t^m^i k u-r 

^ ^ ;^ /iwjN ^ < I p % /J^ $ v^ o o -C . I D :^ ^ ^ ^ t > ?i 

tti tT o T ^ o 

a ^ M T J v> r . ¥^tT {t. *5 it 6 m ?5S M «tl te: to 

tt^#fc:^t:°^<^^^^sr«^<^ ^ ^ t (D :^m^ mm 

?5fn 5fe -i- * S »6 . ¥ tr a -fb i ^ ¥ ^ -fb <^ ^ <7> -S^ 

*5 S It »f5 © J^s J* . ^ a J* ;^ # < # v^ o 

1^4 var^c:^V^fcMI S F K T Xi± — y t ^m^m t (Dm 

X o X ^mi& y — :^ X n ^ M ^ :^ }i° i^y^:^ Vl^mir^—:^(DP^ 
t' O ^ ^ ^ ^> /u- a A -r 5 ^ # . ^ ibic^ 5g?^t4 K W V 

TMi JR 6<] ;^ t° V K <^ ;^ b° V ^ ^ J^fc :^ t" >- <D ^ ^ -Y ^> /u- 

K 1/ -r ^ v^ M I s F E T -e , ¥^^T^^li t ^^tTa fb i © ^^ 
{:!: -io tt 5 m^<^.tfc ( F i^-f vm^.fcb) . MT J (0^-^\z 
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:^ if i^y^mm ( ;^ >- ?^ A ^ ) ^ ^m^-^ m <^ ^' > -^^ m m u ± 

^t<D^ix^ii(D^^izi6},-f ^ K m »fc <^ ^ MTJ i:: is if ^ mm 

J:b J:b T :^ # < x^ ^"^m^^^^h^ o 

^ fc.MT J X i-XTMR iti)^^^^ T;^mjBE t t h i^Mmi^m^p-f- ^ 
i?> . m ^^^^ ^ Jfe --r T T T* I* T M R Jt ;^ # < U T U * 5 

mmhh ^ tuo ^ f^\^>^ VX .:^mM<DWeMK X I S F B T Xi-i. 

SSMtt^M {c: i S ;^ t° >"fe#mSL^ — pi ^ ^ ^ :^ ii" > 

3S 6*} (e: U Jfe v^ „ ^ o T . m I6& fe: ie:^ S ^^-^ T X^ ^ fi: K i/ 
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